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ABSTRACT 
 
This research was conducted with 291 Junior/Intermediate (J/I) pre-service teachers in a 
ubiquitous laptop Bachelor of Education program at Nipissing University. The authors modeled a 
lesson using three different teaching styles using flight as the content medium, a specific 
expectation found in the Ontario Ministry of Education grade six Science curriculum (Ontario 
Ministry of Education, 1998). The three parts of the lesson were entitled:  1) “Chalk and Talk”, 
which followed a traditional teacher directed teaching style, 2) “A Virtual Lab” where pre-service 
teachers gather information about flight via an online website from their laptops, and 3) “A 
Hovercraft Lesson” which engaged the pre-service teachers in four learning stations about 
hovercrafts, one of which was to experience riding a home-made hovercraft from plywood and a 
leaf blower. The pre-service teachers participated in the lessons and then completed an online 
survey that enabled the rating each of the lessons for strengths and weaknesses, engagement, and 
their motivation toward the topic. Pre-service teachers rated and commented about the lessons in 
regard to teaching preference, preparation time, and perceived student engagement within a 
school setting.  The online survey gathered both quantitative and qualitative data. The survey 
informed the authors on the type of learning and teaching style the pre-service teachers preferred 
and why. It also provided information on the advantages and disadvantages of the three different 
teaching styles as perceived by the pre-service teachers. Analysis indicates that the pre-service 
teachers preferred the Hovercraft lesson regardless of the preparation time required or the safety 
hazards. Previous research indicates that pre-service teachers tend to teach in a style in the 
classroom as they were taught in a Faculty of Education; therefore, modeling and analyzing 
various teaching methods is an important component of teacher education. 
 
Keywords:  Pre-Service Teacher; Teacher Education; Science Education; Teaching Methods; Constructivism; 
Experiential Education 
 
 
INTRODUCTION 
 
odeling different teaching styles in a Faculty of Education is an effective method of pedagogy in 
that pre-service teachers are more likely to practice similar learned methods in their own teaching 
in the classroom (Lortie, 1975). Experiential learning and recognizing the different learning styles 
of individuals (Kolb, 1984, and Carver, 1994) has been a part of learning theory in many Faculties of Education 
since the 1980‟s. For teachers to reach as many students as possible, a variety of teaching styles should be used to 
meet these various learning styles (Felder, 1993). Although there has been debate among psychologists and 
academics on the scientific basis for learning styles (Curry, 1990, and Pashler et al., 2009), a variety of teaching 
methods can be considered beneficial for both the teacher and learner. 
 
 
M 
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METHODOLOGY 
 
This is a mixed methods research project and incorporates both quantitative and qualitative data from using 
a case study model based in the research by Yin and described by Creswell (Creswell, 2007).The authors designed 
three different styles of mini lessons on the Ontario Ministry of Education curriculum grade 6 Science topic – flight 
- which were taught during a two-hour instructional block as part of the Junior/Intermediate (J/I) Science course in 
the Bachelor of Education at Nipissing University. After the lesson, the pre-service teachers completed an 
anonymous online survey, using surveyconsole.com, evaluating each of the mini lessons using a Likert scale in 
regard to their own learning, their active participation, their level of engagement, their familiarity with the teaching 
style, and if they thought that a typical grade 6 class would find the lesson engaging. They also were asked to 
describe the advantages and disadvantages in preparation and implementation of each style of lesson, what changes 
they would make to the lesson to fit their teaching style, and which style of lesson they would prefer to teach in their 
own classroom.  
 
The three lessons were crafted to fit into three different teaching styles with varying degrees of 
constructivism. Although it is difficult to classify a lesson solely toward one particular teaching style, the mini 
lessons were classified using Miller‟s (1990) three general teaching approaches - transmission, transaction and 
transformation.  Constructivism can be considered a theory (Matthews, 2008), but in the context of this study, it was 
considered as the relative amount of hands-on activity - or interaction - that occurred within the pre-service teachers‟ 
learning during each lesson. The Chalk and Talk lesson was classified as transmissive, or teacher-directed, with a 
passive learner, which could be considered as having very little constructivist teaching. The Virtual Lab lesson, 
where pre-service teachers used their laptops to extract information from an online website, was classified as 
transactional with a greater amount of interaction by the pre-service teacher and some constructivist teaching. The 
Hovercraft Lesson, where students experienced „flight‟ on a home-made hovercraft constructed out of plywood and 
powered by a leaf blower, was classified as transformational with a kinesthetic component, including a high level of 
interaction and a greater constructivist and experiential element (Carver, 1996; Bloom, 2006; and Miller, 1990). All 
291 J/I pre-service teachers in seven different science classes were taught the same lesson during a single week of 
their Bachelor of Education program. The pre-service teachers‟ role-played grade 6 students while experiencing the 
lessons.  
 
A total of 160 surveys were submitted from the possible 291, creating a 55% return rate of those who 
participated in the research. This is comparable to the 50% return rate for online surveys that is considered 
acceptable by Dillman (2004). The quantitative data were analyzed using Microsoft Excel and the qualitative data, 
including general comments by pre-service teachers, were analyzed for frequency to support the quantitative 
findings. A statistical analysis was not completed on the numerical data. 
 
Teaching Styles of the Mini Lessons 
 
Lesson 1:  Chalk and Talk 
 
The Chalk and Talk lesson was a lecture-style PowerPoint presentation.  It included two teacher 
demonstrations on Bernoulli‟s principle.  It was classified as transmissive in style, as defined by Miller and Seller, 
because of its Socratic delivery - the candidates were encouraged to sit, listen, take notes, and ask questions (Miller, 
1990). The lecture was a practical, traditional method of teaching often used in a classroom setting at the public, 
secondary school, and university level (Miller, 1990). 
 
Lesson 2:  The Virtual Lab 
 
This lesson required the pre-service teachers to go on-line to a specific website - http://www.ag.ohio-
state.edu/~flight/homepage.html and to navigate through the site and complete a worksheet.  This activity would 
cover the required curriculum objectives on flight as an independent learning activity.  This was considered to be a 
transactional style lesson with a „virtual‟ or web-based application. This lesson was best described as transactional in 
nature because it allowed students to interact with the information on a one-to-one basis (Miller & Seller, 1990). The 
pre-service teachers may be able to apply their new knowledge to the various problems and interactive 
demonstrations (Bloom, 2006; Miller & Seller, 1990; and Seatter, 2003). 
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Within this lesson, there was also a degree of constructivism or „learning by doing‟ in that the pre-service 
teachers explored the online webpage by themselves. This could be considered a guided discovery lesson where the 
content was learned through the guidance of a worksheet in conjunction with the website (Mayer, 2004).  The 
learners would be obtaining new information and developing their knowledge and understanding of the concepts as 
they navigated through the various pages.  Although not specifically indicated within the lesson format, students 
would often discuss the slides with their neighbour, adding a component of cooperative learning. The integration of 
technology into teaching has been based on many grounded educational theories, including constructivism and 
cooperative learning (Kay, 2004 and 2006). 
 
Lesson 3: The Hovercraft Lesson 
 
The Hovercraft lesson required that the learners be placed in small groups. This allowed for cooperative 
learning to assist in the development of knowledge and with the application of problem-solving.  The groups 
circulated through four different stations ranging in application of the required curriculum.  The stations included a 
word search whereby vocabulary was based on grade 6 expectations, the history of Hovercrafts, and of other devices 
that fly, an observation task determining similarities and differences between an in-house built hovercraft, the first 
hovercraft and those used today; and the final station was an opportunity to interact with and answer questions based 
on a small, in-house constructed hovercraft.  The pre-service teachers would safely experience hovercraft „flight‟ by 
riding on the hovercraft. Due to the construction of the lesson, it was considered more of a transformational style 
where students had the opportunity to learn the required curriculum and then interact through a variety of different 
mediums, solving problems while further developing their understanding (Miller & Seller, 1990). The more “hands-
on” lesson aligns itself with a more constructivist or experiential learning where the students physically and 
emotionally experience a hovercraft (Carver, 1996). When considering which type of learner, this lesson would suit, 
it may be reasonable that those learners who are kinesthetic tactile would benefit most (Felder, 1993). However, 
those who are visual and auditory learners would also find many benefits to this type of lesson since there were 
components of each (Bloom, 2006, and Miller, 1990).   
 
ANALYSIS 
 
It was anticipated that each of the teaching styles would have their own unique strengths and weaknesses.  
The Chalk and Talk lesson is a more traditional type of lesson that is highly effective when considering time 
restraints and limited resources. The Virtual Lab lesson was thought to be highly effective if technological resources 
were available and the computer literacy of the students were sufficient. The authors predicted that the students 
would be most engaged in the Hovercraft lesson because of the high interactive or “hands-on” approach. 
 
The comments regarding advantages and disadvantages of each lesson were reviewed and the most 
common statements made by the pre-service teachers are listed in Table 1. In general, the Chalk and Talk lesson was 
considered easier to prepare with more control of information being taught to a large group. It was considered less 
engaging for some with little interaction within the class. Some advantages noted by pre-service teachers included 
easier delivery of the same content at one time to students, easier classroom management, ease in preparation, and 
safer. Some disadvantages listed included that it could be more boring to students, does not engage visual or 
kinesthetic learners, and there was little active participation. 
 
Table 1:  Most Commonly Mentioned Advantages and Disadvantages  
of the Chalk and Talk Lesson Listed by J/I Pre-service Teachers 
Advantages of „Chalk and Talk‟ Disadvantages of „Chalk and Talk‟ 
• The entire class is presented with the same information and 
the teacher knows exactly what content has been covered for 
testing purposes. 
• Easier to get the information out to the students 
• More content taught in less time 
• Easier to maintain classroom management  
• Not as many safety issues 
• Teacher ease of preparation 
• Some students can zone out and disengage from the lesson 
• Less engaging 
• Can be boring 
• May not work for all students 
• Dry, language based 
• Hard for visual learners 
• Little active participation 
• Management – staying on task 
• Kinesthetic learner would not be able to absorb content 
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General comments made by the pre-service teachers on their surveys concerning this Chalk and Talk lesson 
are listed in Table 2. It was thought that those who enjoyed the Chalk and Talk lesson probably did so because they 
may have been taught generally in this method, although it was not preferred by all. Generally, most students felt 
that this was a successful lesson, but not necessarily engaging, and therefore may not be a lesson that all elementary 
students would enjoy. There was some familiarity with the lesson presentation style that perhaps made some pre-
service teachers more comfortable with this delivery style.  
 
 
Table 2:  Some General Comments by Pre-service Teachers about the Chalk and Talk Lesson 
• I liked the lesson, but it was not engaging. 
• Try to make the lesson more interesting and more hands-on. 
• Let everyone try the demonstrations. 
• I loved it (questions, answer periods, and examples were very helpful). 
• This is what I'm used to – maybe more diagrams. 
• This is a Transmission lesson - the material is neither engaging nor relevant. Make the Chalk and Talk more guess work/game 
show-like. 
 
 
The Virtual Lab lesson involved the pre-service teachers working on their own in completing a worksheet 
where the answers could be found on the website. Upon completion of the Virtual Lab lesson, students were asked 
to comment on the advantages and disadvantages of the lesson.  The most frequent comments are listed in Table 3. 
Some pre-service teachers included advantages, such as interesting and engaging interaction with the website, the 
autonomy of learning at their own pace, teacher has more time to assist challenged students, and the students were 
actively participating. Some disadvantages included the recognition that a typical grade 6 student may be off task, it 
could be difficult to determine if learning is occurring, there is a different rate of speed of some students working on 
the computer, some students are not as literate on the computer as others, and the lack of a full classroom of 
computers in some schools. 
 
 
Table 3:  Most Commonly Mentioned Advantages and Disadvantages  
of the Virtual Lab Lesson as Described by the J/I Pre-service Teachers 
Advantages of „Virtual Lab‟ Disadvantages of „Virtual Lab‟ 
• Different 
• Students are individually applying themselves and 
experimenting. 
• Interactive, interesting, in the 'student language' of 
technology  
• Students can work at their own pace. 
• Good integration of technology 
• Students are individually applying themselves and 
experimenting. 
• Students are engaged. 
• Set own pace 
• Teacher has time to assist challenged students 
• Students are actively participating in the learning process; 
good for visual learning very inclusive. 
• No tactile understanding of theory 
• Do not know if the students are actually learning 
• Students work at different rates of speed on the computer. 
• Hard to keep track of all students to ensure they are on task 
• Computer illiterate students 
• Still isn't that fun 
• Staying on task is difficult. 
• Students may just fill in blanks - not read content.  
• Availability of computers may be a problem. 
• Some students just look for the answers and they don't read 
through the rest of the material. 
 
 
The Bachelor of Education program at Nipissing University is a ubiquitous laptop program and this Virtual 
Lab lesson was possible because all pre-service teachers were required to own their own laptop. There was a mixed 
reaction on the Virtual Lab lesson, including the limitations of the Internet site used. A few of the general comments 
are listed in Table 4. Some general comments noted that a few pre-service teachers did not like working on the 
computer, which was surprising for a laptop program. Some pre-service teachers preferred to read more about the 
content rather than search for specific content on the accompanied handout. There was a suggestion to have a mark 
value for completion of the lesson as an incentive for completion. Some pre-service teachers found it engaging and 
would not change anything. 
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Table 4:  General Comments of Pre-service Teachers on the Virtual Lab Lesson 
• I do not like working with a computer that cannot answer my specific questions. 
• Well, I would just have to be allowed to read, explore, and write what I think is important so it doesn't become a competition & 
so I don't just search for the answer.  
• I found it engaging. 
• Have the activity worth something; kids will get bored 
• I would circulate the room to make sure that everyone is on task. 
• I didn't learn content; I just scanned to fill in blanks. 
• I thought it was quite good as-is. 
• Tough to ensure that each student has a computer 
• I don‟t think I would change anything. 
• Do a more in-depth introduction to direct the learning. 
• I found that this activity was just like a PowerPoint presentation. 
 
 
When examining the qualitative data from the Hovercraft lesson, student reaction was mixed, but yet 
favorable toward the lesson. Some of the advantages mentioned in the comments refer to the novelty of the 
experience, the „hands on‟ nature of the lesson, and the high degree of interactivity. Many enjoyed the experience of 
„flying‟ on a hovercraft and thought that students would remember the lesson better. Some disadvantages listed 
include the cost and time to prepare the construction of the hovercraft, the potential safety issues with students, 
potential behavioural concerns of excited students, and pre-service teachers recognized that the fun or novelty might 
have more influence than the actual learning that could occur. A summary of the comments that pre-service teachers 
stated in the survey regarding the advantages and disadvantages are listed in Table 5. 
 
 
Table 5:  Most Commonly Mentioned Advantages and Disadvantages  
of the Hovercraft Lesson as Described by the J/I Pre-service Teachers 
Advantages of „Hovercraft Lesson‟ Disadvantages of „Hovercraft Lesson‟ 
• Less teacher-directed; students involved less management 
issues 
• Students are engaged in a scientific experiment. 
• Learn hands-on what science can play in everyday life. 
• Hands on, combination of activities, can work in small 
groups 
• It's a lot of fun and different. 
• Very interactive fun; students feel involved. 
• Interactive easy to get students excited & interested 
• Change from the norm 
• This was hands-on to the max. It was a very exciting lesson. 
• Hits many learning styles 
• Shy students may be less involved or engaged.  
• The material being learned may be over shrouded by the 
novelty of the activity. 
• Takes time and money to pull it off  
• Classroom management could be interesting. 
• Students get carried away; expect it all the time. 
• Not all students will feel comfortable riding the hovercraft. 
• Safety issues 
• Did not actually learn why things worked. Not actually 
learning; just wanting to play and copy answers 
 
 
 
All general comments were positive toward the hovercraft lesson.  A few comments are listed in Table 6, 
which include how to improve the lesson by using miniature hovercrafts, using it as a motivational tool, and how 
much the pre-service teachers liked it and would use it in their teaching. The pre-service teachers are starting to see 
how this would work in a future class and are imagining methods to improve the lesson and adapt it towards their 
teaching style. These comments may provide insight as to the candidates‟ perceptions of teaching this lesson within 
a grade 6 Science classroom. 
 
 
Table 6:  General Comments of Pre-service Teachers on the Hovercraft Lesson 
• Less rides; reward students who completed their work 
• It was awesome and the kids would love it. 
• I would use this. 
• Have a website or interactive activity that students can do to learn how hovercrafts work (other than the one where people ride 
the hovercraft) 
• I liked it 100%. 
• Add more interesting items. 
• Create miniature hovercrafts. 
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When examining the quantitative data obtained from the candidate surveys, the responses to the summary 
questions provide great insight. The first summary question - “Of the three lessons, which one would you like to 
teach?” - provided expected results.  Of those pre-service teachers who completed the survey, 12.41% would like to 
teach the Chalk and Talk lesson, 20.44% would like to teach the Virtual Lab lesson, and 67.15% would like to teach 
the Hovercraft lesson, as illustrated in Figure 1. 
 
Figure 1:  J/I Pre-service teacher candidate survey results for the summary question:   
“Of the 3 lessons, which one would you like to teach?” 
 
 
The second summary question asked of the pre-service teacher candidates also gave expected results.  
Candidates were asked, “Of the three lessons, which one do you think students would learn from the most?”.  From 
the data, 18.25% of the teacher candidates felt students would learn the most from the Chalk and Talk lesson, 
19.71% felt students would learn the most from the Virtual Lab lesson, and 62.04% felt students would learn the 
most from the Hovercraft lesson, as illustrated in Figure 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2:  J/I Pre-service Teacher Candidate Survey Results for the Summary Question,  
“Of the 3 Lessons, Which One Do You Think Students Would Learn the Most From?” 
 
 
The final summary question was, “Of the three lessons, which one do you think takes the most time in 
preparation, teaching and evaluation?”  As illustrated in Figure 3, survey results were:  8% of the teacher candidates 
felt that the Chalk and Talk lesson took the most time to prepare, teach and evaluate; 0.72% felt it was the Virtual 
Lab lesson, and 91.3% felt that the Hovercraft lesson took the most time to prepare, teach and evaluate. 
 
 Hovercraft
67.15%
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Chalk & Talk
12.41%
 Hovercraft 62.04% 
Virtual Lab 19.71% 
Chalk & Talk 18.25% 
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Figure 3:  J/I Pre-service Teachers Survey Results for the Summary Question,: 
“Of the 3 Lessons, Which One Do You Think Takes the Most Time in Preparation, Teaching and Evaluation?” 
 
 
CONCLUSIONS 
 
Through the survey comments, the pre-service teachers were able to describe numerous advantages and 
disadvantages in all three types of teaching styles demonstrated in the lessons. When forced to choose which lesson 
style they would use in their teaching, most pre-service teachers (67%) chose the Hovercraft lesson, 20% the Virtual 
Lab lesson, and 12% would teach the lecture style - Chalk and Talk lesson. In a real classroom, they would not be 
restricted to choosing to teach a particular style and could incorporate many teaching styles. 
 
When asked the question, “Of the three lessons, which do you think the students would learn from the 
most?”, the survey results indicate that most of the pre-service teachers (62%) would learn from the hovercraft, 20% 
the Virtual Lab, and 18% would learn from the Chalk and Talk lesson. These numbers are closely related to the 
preferred teaching style, suggesting that pre-service teachers appear to prefer to teach in a style that they learned. 
The small increase (6%) in regard to the learning occurring in the Chalk and Talk could indicate that some pre-
service teachers do see the merits in lecture-style teaching as an effective learning style. In looking at the comments 
to explain a 5% drop in the expected learning of the Hovercraft lesson, some commented that the hovercraft might 
be considered more play than learning.  A statistical analysis was not done to determine its significance. 
 
When examining the data produced by this survey, some conclusions can be made from the overall 
impressions of the pre-service teachers concerning each of these lessons.  Although the hovercraft lesson took more 
time to prepare and to teach, the majority of the pre-service teachers felt that they would still teach this lesson. The 
pre-service teachers would learn more from the „hands on‟ Hovercraft lesson than the Virtual Lab or the Chalk and 
Talk teaching strategies. 
 
The results coincide with the predictions of the faculty in that the pre-service teachers did prefer the 
hovercraft lesson. The exact percentages were not predicted. 
 
SUMMARY 
 
The J/I pre-service teachers in the Bachelor of Education program at Nipissing University (2005-2006) 
participated in faculty-led research examining the perceptions of pre-service teachers experiencing three different 
teaching strategies in a grade 6 science lesson following the Ontario Ministry of Education Curriculum. The three 
different teaching strategies were:  “Chalk and Talk”, “A Virtual Lab”, and “A Hovercraft Lesson” incorporating 
 
 Hovercraft
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Virtual Lab
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Chalk & Talk
7.97%
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increasing levels of constructivism. The pre-service teachers, after participating in the lessons, completed an 
anonymous survey that rated each of the lessons for strengths and weaknesses, student engagement, and motivation 
toward the topic.  Pre-service teachers also rated the lessons on teaching preference, preparation time, and perceived 
student engagement within a school setting. Analysis indicated that the pre-service teachers preferred the Hovercraft 
lesson and were willing to teach it in the future, regardless of the preparation time required or the safety hazards.  
Most pre-service teachers preferred the Hovercraft lesson, but recognized advantages and disadvantages in all three 
lessons. Therefore, it could be concluded that when teacher candidates are given the choice of teaching strategies, 
most would prefer to use a strategy that is very experiential in nature, with high student interaction and engagement, 
regardless of the preparation time for the teacher, the possible classroom management issues, or evaluation 
concerns.  
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